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Abstract 
 
Past research has shown that counterfactual thinking heavily influences Olympic medalists’ 
displays of emotion, that is, a comparison between medalists’ actual finish and what could have 
been. Follow up research suggested that these results weren't influenced by thinking about what 
could have been, but rather the counterfactual expectations they had set for themselves. Our 
research aimed to clarify which, if either, of these factors actually influenced medalists' 
emotions. We collected photographs of athletes on the medal stand from the Olympic 
Multimedia Library and Getty Images, and used Facet facial encoding software to 
analyze the athletes' emotions. We found that both factors have importance when controlled for, 
and other variables, like race and gender, also influence medalists' displays of emotions.  
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Introduction 
The Olympic games have long given international athletes a stage to compete in sporting 
events while representing their respective countries. The games have been an opportunity for 
nearly every nation across the world to come together to participate in rituals and traditions to 
honor the spirit of sportsmanship through competition. The top three finishers, and in some cases 
four finishers, of each event are awarded a medal on a podium after their event. The ceremonies 
have evolved over time, and as technology has developed so has the broadcast of the medal stand 
presentations. The medalists now receive a bouquet, their medal, and have photographs snapped 
with their competitors before leaving the podium. Thankfully the photographs have been 
archived by various media organizations, including Getty Images and The Olympic Multimedia 
Library. These photographs have been useful for researchers interested in the facial expressions 
of the athletes on the medal stand.  
Multiple researchers, whose work I will discuss more in depth later in this paper, have 
studied the facial expressions of Olympic athletes on the medal stand since the mid-1990’s to 
understand the true joy level of each competitor in relation to their medal stand position. The 
general consensus drawn by these researchers is that medalists do not express their joy in terms 
of their true finish. If this were the case, it would be assumed that gold medalists are happiest 
because they were the best competitor, silver medalists are the second happiest on the stand, and 
bronze medalists are least happy because they were the third finisher on the stand. Instead, 
medalists measure their happiness level in regards to counterfactuals- or “what could have 
been”- with their finishing place. This means that the researchers found evidence that gold 
medalists are indeed happiest on the medal stand, bronze medalists are second happiest, and 
silver medalists are actually the least happiest competitors on the medal stand. It can be 
concluded that the reason bronze medalists are happier than silver medalists is because bronze 
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medalists compare themselves downward to the next finisher behind them, the fourth place 
finisher that was not awarded a medal and is not included on the podium. Silver medalists, in 
contrast, compare themselves upward to the gold medalists and medal that they fell just short of 
receiving. As a result, bronze medalists appear to show more positive facial expressions on the 
medal podium than silver medalists because their position is a more positive one than “what 
could have been” had they ended up in fourth place while silver medalists’ positions are more 
negative than the gold medal they were close to obtaining (Medvec, Madey, & Gilovich, 1995).  
The idea that the emotions of Olympic medalists are influenced by a comparison of their 
position to others is interesting to the field of behavioral marketing in multiple ways. Previous 
research done in our lab explored one Winter Olympic games, and our research aimed to provide 
a more comprehensive analysis of a series of Summer Olympic games. Our research of the 
Summer Olympic games aimed to further explore this theory of comparison and if certain factors 
influence whether this theory holds true for all competitors. Factors we tested included calendar 
year, gender, event, country represented, expected finish, and race. We analyzed photographs of 
435 athletes spanning five Summer Olympic games from 2000 to 2016. Athletes in the photos 
competed in over 30 different events and represented nearly 70 different countries. We used 
Facet facial encoding software to quantify each athlete’s emotions on a numerical scale that 
could be uploaded to statistical software and analyzed. Through statistical analysis, we were able 
to determine if 1) medalists’ emotions are, in fact, influenced by how they compare their medal 
to others and 2) whether other factors can strongly influence a medalist’s emotions on the 
podium.  
 
Background Research  
Eckman & Friesen 
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The first study that influenced our research was Eckman and Friesen’s Constants across 
cultures in the face and emotion (Eckman and Friesen, 1971). The study discusses whether facial 
behaviors associated with emotions are universal or cultural-specific. It also introduces the idea 
of facial coding and how emotions can be quantified. Eckman and Friesen had previously 
completed an experiment where they showed photographs of faces to people from different 
cultures to determine if the same facial expressions would be judged as the same emotion, 
regardless of culture. The problem with this experiment was that the interpretations were open to 
argument. To fix the issue from the first study, Eckman and Friesen had to prove that people 
from cultures with minimal contact to the outside world have similar interpretations of 
photographs to cultures that are more integrated.  
 To complete the experiment, a translator told a story to the participants describing an 
emotion. Pictures of various emotions were given to the respondent, and they would choose the 
emotion they felt best fit the emotion described by the translator. The results of the experiment 
showed that there were no differences between men and women in cultures, which confirmed 
one hypothesis. The same was true for the more Westernized adults compared to the least 
Westernized, as both groups of respondents chose a nearly identical number of emotions 
correctly. The study came to the conclusion that most emotions are interpreted the same way, 
regardless of culture (Eckman and Friesen, 1971). It also helped introduce the idea of facial 
encoding that was used in future research we referenced. This research has set the stage for our 
experiment, as we will measure emotions by encoding facial expressions through encoding 
software and explore whether Olympic athletes from different cultures that earn the same medal 
elicit similar emotions when receiving their award.  
 
Medvec, Madey, & Gilovich 
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Another study that our research was highly influenced by was Medvec, Madey, and 
Gilovich’s When less is more: counterfactual thinking and satisfaction among Olympic medalists 
(Medvec, Madey, & Gilovich, 1995). The paper presented the findings that people base their 
emotions on “what could have been” even if they are objectively better off than others, also 
referred to as counterfactual comparison. The paper centered its research on the facial 
expressions of Olympians at the 1992 Summer Olympic games to provide evidence that although 
athletes may have objectively finish higher on the podium, subjectively they were less happy 
because subjectively they did not place as high as they had expected.  
To conduct the study, the 1992 Summer Olympics broadcast was recorded and split into 
two tapes. The first tape captured the immediate reactions of the silver, and bronze medalists that 
NBC broadcasted immediately after competition. The second tape included the bronze and silver 
medalists on the medal stand during the medal ceremony. The tapes were then shown to separate 
groups of participants, and the participants were asked to rate the athlete’s emotions. Because of 
the suggestions of counterfactual comparison in previous research, it was expected that bronze 
medalists would appear happier than silver medalists in the videos.  
The competition video included recordings of 23 silver medalists and 18 bronze 
medalists, and the majority of the athletes were Americans. The medal stand video included 20 
silver medalists and 15 bronze medalists, and less than half of the athletes were American. The 
participants in the survey, Cornell College undergraduate students, were asked to rate the 
expressions of the athletes on a 1-10 scale, with 1 being agony and 10 being ecstasy. The ratings 
were then averaged to create a happiness “index.” The indices confirmed the hypothesis, and 
bronze medalists were given an average happiness score of 7.1 and silver medalists a score of 
just 4.8 after competition. The medal stand averages were lower, at 5.7 and 4.3, and also 
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confirmed the hypothesis. To account for events where bronze medalists had just come off 
winning versus events when bronze medalists had just come off losing, the study regrouped 
athletes so the two types of outcomes were not combined. Reanalyzing these results also 
confirmed the thesis. The study also ruled out the idea that all silver medalists on average 
underperformed their expectations while bronze medalists on average exceeded expectations. To 
do this, a list of the expected finishes published in Sports Illustrated’s Olympic preview and a 
regression was run to control for the effect of medal won after initial expectation. After 
reviewing the findings of the study, the researchers could say with confidence that Olympians 
that that perform better (i.e. silver medalists) are nonetheless more sad than those they beat (i.e. 
bronze medalists) because their emotions are influenced by “what could have been” (Medvec, 
Madey, & Gilovich, 1995).  
 
McGraw, Mellers, & Tetlock  
A study that built on the findings of the Medvec et al research was McGraw, Mellers, and 
Tetlock’s Expectations and emotions of Olympic athletes (McGraw, Mellers, & Tetlock, 2005). 
McGraw et al argued that an athlete’s expectations do in fact influence their emotions on the 
medal stand. They reasoned that counterfactual thinking could come from an athlete’s “sense of 
what they can accomplish prior to the event.” These expectations stem from the athlete’s recent 
performances, their competitors’ performances, their coaches, and media among other ways. The 
study quantifies athlete’s emotions from the 2000 Summer Olympics and presented three 
scenarios that explored expectancy-based counterfactuals.  
 The first scenario had undergraduate students judge the emotional reactions of athletes on 
video immediately after the completion of their event and on the medal stand. There were 90 
total video clips, with 70 segments immediately after and 20 segments on the stand. The students 
 
8.  
.  
used a similar 1-10 “agony” to “ecstasy” scale as the Medvec study. In terms of actual finish 
gold medalists were rated highest at 7.9, silver medalists were next at 6.6, bronze at 6.3, and non-
medalists were last with a score of 4.3. The study also confirmed the hypothesis that expected 
finish influences emotions, because athletes who had lower expectations and bronze medalists 
not expecting a medal were on average scored happier.  
 A regression analysis was then conducted to examine athletes’ emotions. Athletes’ joy 
was correlated with actual finish, the difference between actual and expected finish, and where 
the video segment was located i.e. immediately after the event or on the medal stand. The first 
two predictors were statistically significant, which is consistent with the hypothesis presented in 
the study. McGraw’s study replicates Medvec’s and came to the conclusion that counterfactual 
thinking is influenced by expectations developed through previous results and media 
expectations among other things (McGraw, Mellers, & Tetlock, 2005). The argument provided 
by Medvec is analyzed in our research to see if the results holds true in a recreated study. 
 
Matsumoto & Willingham 
The final study that influenced our research was Matsumoto and Willingham’s The thrill 
of victory and the agony of defeat: spontaneous expressions of medal winners of the 2004 Athens 
Olympic Games (Matsumoto & Willingham, 2006). The purpose of this study was to observe 
expressions in a natural setting while considering the strength of the emotion, the time frame to 
analyze expressions, and the richness of facial expressions in terms of a genuine smile. By 
observing these expressions, the study was the first to examine the relationship between the 
facial signals of enjoyment and achievement/accomplishment. The richness of the enjoyment in 
facial expressions was sorted between Duchanne and Non-Duchanne smiles. Duchanne smiles 
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involve the zygomatic major, which pulls up the corners of the lips, and the orbicularis oculi, the 
muscles around the eye. This smile is seen as more genuine and is associated with enjoyment. 
The Non-Duchanne smile does not include the orbicularis oculi and it is used when people smile 
to be pleasant in public, even if they don’t feel positive emotions.  
In this study the expressions of the athletes were photographed by a high-speed camera 
and measured from moment to moment using FACS (Facial Action Coding System) coding. The 
expressions are captured from immediately after the events until the winner was awarded the 
match. Athlete’s spontaneous reactions were also captured when they received their award on the 
medal stand and again when they posed for a photo on the medal stand. All facial expressions 
were coded, whether they were enjoyment or not. Matsumoto and Willingham expected all 
athletes to smile regardless of place because of the nature of the event.  
Of the medalists there were photos for, the difference between winning athletes and 
losing athletes was that the winners were much more likely to smile, especially a Duchanne 
smile, while the losers were more likely to display negative emotions or nothing. In terms of 
medalists, gold and bronze medalists displayed mostly genuine smiles, while silver medalists 
either did not smile or displayed negative emotions. Both of these findings line up with Medvec 
et al’s results (Matsumoto & Willingham, 2006). This study was the first to examine the 
differences in smiles in relation to achievement, and it influenced how we analyzed facial 
expressions in our research.  
 
Hypotheses 
 Our research built off previous studies with Olympic athletes’ emotions, and our 
hypotheses were shaped off the studies’ results accordingly. The first hypothesis we had is that 
the actual joy level by medalist decreased from gold to bronze to silver medalists because 
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medalists’ emotions were based on their relative finish. Previous studies found this to be true, 
and logical reasoning in marketing also supports the idea that emotions are based on relative 
surroundings rather than their true circumstances.  
 We also hypothesized that expectations take part in influencing athletes’ emotions on the 
medal stand. Prior races, the media, and personal experiences all impact how an athlete expects 
to finish, and an athlete will show emotions relative to how they finished as a result of their 
expectations. We should see medalists who did worse than their predictions to show less joy than 
those who did better than expected, as both types of athletes will add their personal expectations 
to their already relative emotions. We also expect to see these emotions to have a stronger 
separation over the five Olympic games we analyze, as the media and other outside sources have 
made predictions more available to athletes over time.  
  We expected that there would be a difference in emotions by gender, but not a difference 
in emotions by race. Past research showed that emotions are similar when compared across 
cultures, even the most remote cultures that do not come in contact with others (Eckman and 
Friesen, 1971). With the globe becoming more connected over time, it is safe to assume that just 
like culture emotions are not significantly different from one race to another. On the other hand, 
we expected to see a difference in emotion by gender. Similar research in the past has shown 
women to be more expressive with emotions, and we expected to see that in our research. Certain 
emotions are attributed to one gender more than the other, and we were likely see that men want 
to exhibit more masculine emotions while women exhibit more feminine ones. As a result, we 
expected to find a difference in emotions displayed on the medal stand by gender with women 
showing stronger expressions. 
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Our final hypothesis was that over time we would see a change in emotions, either 
trending towards more expression or less expression, from athletes on the medal stand. The 
viewership of Olympic games has increased as television programming has developed, and the 
popularity of the games has increased with it. With higher popularity have come more 
sponsorship opportunities. We hypothesized that with more opportunities to earn sponsorship 
money, the more athletes would train their emotions in the hopes of earning sponsorship money. 
Athletes could become more or less expressive over time depending on what sponsors preferred, 
so we expected to see a trend one way or the other over the 16-year period.  
 
Description of Research 
 Before we could test our hypotheses, we had to collect enough photographs from each 
Summer Olympic Game between 2000 and 2016. Our photographs came from the Olympic 
Multimedia Library and Getty Image. In total we collected photographs of over 400 different 
athletes and cropped them so each individual face was separated from the others. This was the 
most time consuming part of our research, as we were conscious to collect as many photographs 
as we could from the same events over the 16-year span. There were often limitations to the 
photographs we could use, as athletes needed to be looking at the camera and the photos needs to 
be without any distractions in the background that could be mistaken for faces when uploaded to 
the software. It was difficult to find pictures of athletes on the medal stand for the 2000 and 2004 
Olympics when medal stand photographs were not standardized like they have been in later 
games. 
After collecting the photographs, we uploaded them into Facet facial recognition software 
to analyze emotions. Facet automatically extracts action units, or the actions of groups of 
muscles in a person’s face, for analysis. Using Facet allowed our work to be more efficiently and 
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consistently graded. Once the photographs were graded for joy, AU6, and AU12 units we were 
able to analyze results for trends. AU6 units are the Duchanne smiles that Matsumoto and 
Willingham deemed to be more genuine, while AU12 units are the Non-Duchanne smiles that 
are formed by pulling the corners of one’s lips up (Matsumoto & Willingham, 2006). These were 
set aside until the groups could categorize athletes we had hypothesized about.  
To sort the photographs of athletes, we compiled an Excel spreadsheet to include 
information on each contestant’s year of competition, actual medal, predicted medal, gender, 
country, and race. The year of competition, actual medal, gender, and country were all 
straightforward to record. To find the athlete’s predicted medal, we pulled the lists of Olympic 
predictions made every Summer Olympics year by Sports Illustrated’s Brian Cazeneuve. The 
actual medalists could be predicted to receive gold, silver, bronze, or no medal and they were 
recorded accordingly. Race was the most difficult to categorize, as many athletes didn’t have 
extensive biographies to include their race and ethnicity. To sort athletes by race, we put them in 
three broad categories: White, Black, and Asian. With all the information compiled, we were 
then able to run statistical analyses on the differences in joy measures for different categories of 
athletes.  
Our statistical analysis revolved around three expressions measured in Facet: joy, action 
unit 6 (AU6), and action unit 12 (AU12). We ran regressions analyses on these expressions for 
groups by gender, actual medal, expected medal, and race to find the mean score for each 
emotion and the difference between athletes categorized in each group. Gender was categorized 
by either male or female. Actual medal and race were analyzed by the three categories listed 
above. Predicted medal was the only group not run the same way it was categorized in the Excel 
spreadsheet, as athletes were split into two additional categories for doing better or the same as 
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predicted and doing worse than predicted. The regression analysis was then run from the two 
categories.  
 
Results  
Actual Medal 
 Our regressions provided us with some interesting results across the different groups we 
created, many of which lined up closely with our hypothesis. We found that the correlations of 
joy to the year of games, place vs. predicted finish, medal x place vs. predicted finish, race x 
medal, and race x place vs. predicted finish were not statistically significant at a significance 
level of .05 (See Exhibit A). Gender, place, actual medal, and predicted medal were all 
significant. Race was found to be marginally significant, as it had a significance level of .061.  
Gold medalists had the highest mean joy score at 3.15. Bronze medalists had the next 
highest mean at 2.19. Silver medalists had the lowest mean score at .97. In pairwise comparisons, 
gold medalists had a higher joy score than silver medalists, with a mean difference of 2.17 that 
was statistically significant at the .05 level (P=0.000). Gold medalists also had a statistically 
significant higher joy score than bronze medalists, with a mean difference of .95 at the .05 level 
(P=0.004). Bronze medalists had a higher mean score than silver medalists by 1.22, but the 
difference wasn’t statistically significant at the .05 level (P=0.052) (See Exhibit B). This 
confirms our hypothesis that 
athletes’ joy levels on the 
medal stand are relative to 
their finish.  
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When looking at specific action units, gold medalists had the highest mean AU12 score at 
2.04, with bronze in second at 1.34 and silver at .66. Gold medalists had a statistically significant 
higher mean AU12 scores from both bronze (P=0.001) and silver (P=0.000) medalists at the .05 
level. Bronze medalists also had a statistically significant higher AU12 score than silver 
medalists (P=0.037). With AU6 action units, gold medalists also had a statistically significant 
higher score than both bronze and silver medalists (P=0.011 and P=0.000). Bronze medalists had 
a higher mean AU6 score than silver medalists, but not at the .05 significance level (P=0.053). 
The AU12 and AU6 scores together make up athlete’s smiles, and this also supports our 
hypothesis on athlete’s joy levels by actual medal (See Exhibit C & D). 
 
Predicted Medal 
 When looking at the influence of an athlete’s predicted place, we ran the regression 
comparing if the athlete did better or the same vs. worse than predicted. The reason we split 
athletes this way was that it allowed us to look at if their emotions were influenced by either 
exceeding or failing to reach their expectations. An athlete’s predicted place was statistically 
significant when correlated with joy at the .05 level (0.003) (See Exhibit A). We found that 
athletes that do worse than their expectations had a significantly lower mean joy score than 
athletes who do the same or 
better than their expectations. 
Athletes who did worse had a 
mean score of .86 while 
athletes who did the same or 
better had a mean score of 
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2.59, which was statistically significant at the .05 level (P=0.000) (See Exhibit E). This aligns 
with our hypothesis that their expected finish influences athlete’s joy levels.  
 In terms of action units, athletes that finished better or the same as expected had a mean 
AU12 score of 1.66 while athletes who finished worse had a mean AU12 score of .52. Similar to 
the AU12 action unit score, athletes that finished better or the same as expected had a mean AU6 
score of 1.29 while athletes that finished worse had a mean AU6 score of .54. These were both 
statistically significant differences at the .05 level (P=0.000 and P=0.006) (See Exhibit F & G). 
Similar to the results above for actual medal, we have evidence that athletes who do better than 
expected are significantly more joyful and have greater action units than those who do not meet 
their expectations. 
 
Race 
 Race was one variable we hypothesized about that was not statistically significant at the 
.05 level when correlated with joy. Race had a significance level of .061, which makes it a 
marginally significant variable (See Exhibit A). When looking at our regression results, we 
found that white athletes had the highest mean joy score at 2.52, followed by black athletes at 
2.06, and Asian athletes at 
1.10. White and Asian athletes 
had significantly different 
differences in scores 
(P=0.013). Asian and black 
athletes and white and black 
athletes did not have 
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significantly different mean scores from one another at the .05 level (P=0.080 and P=0.131) (See 
Exhibit H). 
 Our analysis on action units by race provided the same order by mean scores as joy 
scores did, but both AU6 and AU12 action units were statistically significant (P=0.028 and 
P=0.014). White athletes had the highest AU6 mean score with 1.61, followed by black athletes 
at 1.35 and Asian athletes at .66. White and Asian athletes and white and black had significant 
differences (P=0.015 and P=0.004), but white and black athletes did not have significantly 
different mean scores from one another at the .05 level (P=0.597). The same pattern was found in 
AU12 action unit scores. White athletes had an AU12 mean score of 1.37, while black athletes 
had a score of .87, and Asian athletes had a mean score of .72. In this case, Asian athletes had 
statistically significant differences in mean scores from black and white athletes (P=0.023 and 
P=0.002).  Black and white athletes, however, did not have statistically significant differences on 
the .05 scale (P=0.163) (See Exhibit I & J).  
 
Gender 
 The final variable we analyzed, gender, was statistically significant with a .000 
significance level when correlated to joy at the .05 level (See Exhibit A). The regression results 
showed us that women had a 
mean joy score of 2.50 
compared to a mean score of 
1.30 for men. The difference 
between both genders was 
statistically significant in the 
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pairwise comparisons of both genders, as the women’s mean difference was 1.20 units greater 
than men at the .05 significance level (P=0.000) (See Exhibit K). The mean scores confirm our 
hypothesis that women are more joyful on the medal stand than men.  
  Analysis of action units provided the same conclusions as the mean joy score. For AU12 
action units, women had a mean score of 1.71 while men had a mean score of .70. The pairwise 
comparison showed a statistically significant difference between the mean action unit scores 
between males and females (P=0.000). We saw the same results with AU6 action units, as 
women had a higher average mean score of 1.35 compared to a mean score of .63 for men (See 
Exhibit L & M). These results were also statistically significant (P=0.000), as they show women 
being more expressive on the medal stand in terms of joy, their lip corner-raising action, and 
their cheek raising action. 
 
Year 
The hypothesis that athletes’ expressions would change over the period we studied due to factors 
like sponsorship opportunities did not prove to be true. Our analysis showed there was no 
significance of year on athletes’ emotions (P=0.436).    
 
General Discussion 
Limitations 
There were some limitations to our research that could be improved to provide clearer 
results. The first limitation was that the further away we got from recent Olympic games, the 
harder it became to collect photographs with place winners on the medal stand. We tried to 
collect photographs from the same events at each games to be able to analyze differences over 
years, but often times we couldn’t find the same photographs as we went back in time. The lack 
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of pictures in past years limited the sample size of photographs from each game to the ones we 
were able to find in the Olympic Multimedia Library and Getty Images. Even when we were able 
to find photographs from Olympic games, not all the photographs were suitable for use. Often 
times the photographs included athletes looking away from the camera or with their medals 
obstructing their full face.  
Another limitation we faced was the difficulty in classifying athletes by their correct race. 
We chose to go with three broad categories, but race can be much deeper than the three 
categories we chose. We struggled to find a source that labeled athletes by their race, but labels 
got confusing for athletes that competed for countries they weren’t born in. Other athletes were 
biracial and we weren’t sure where to categorize them, or we couldn’t find family lineage far 
enough back to label an athlete’s race correctly. It would be interesting to see how the results we 
found would vary if the athletes could be categorized by more specific races.  
 
Conclusion 
Upon further reflection of our results it is easy to see the similarities between our studies 
and others done before, but our study is a bit more nuanced than previous ones. We combined 
theories on actual medal, predicted place and expectations, gender, and race into one analysis. 
When controlled for we found that athletes’ emotions are influenced not just by their absolute 
performance, but also by comparison to competitors finishes support previous research. Upward 
comparisons in finish make silver medalists less happy on the medal stand, while downward 
comparisons make bronze medalists happier. Comparisons to athletes’ expected finishes also 
affect displays of emotion. Race and gender also influence facial expressions on the medal stand, 
but further research should be done to determine the significance of the influence, as not all of 
our results related to race and gender were statistically significant.  
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Another intriguing finding was in the data we looked at regarding athletes’ action units 
rather than joy expressions as a whole. All athletes knew it was appropriate to smile and show 
joy on the medal stand because of their accomplishments, but some smiles were more genuine 
than others. When looking at both AU12 and AU6 smiles, there was a strong contrast between 
athletes that had done worse and those who placed better than the others and their expectations. 
This shows us that as humans we try to express the emotions we think we should feel, even if 
those emotions don’t genuinely reflect the ones we feel. 
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Appendices 
Exhibit A: Correlation of Joy to Variables 
 
 
Exhibit B: Regression of Joy to Actual Medal 
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Exhibit C: Regression of AU12 Action Units to Actual Medal 
 
 
Exhibit D: Regression of AU6 Action Units to Actual Medal 
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Exhibit E: Regression of Joy to Predicted Medal 
 
 
Exhibit F: Regression of AU12 Action Units to Predicted Medal 
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Exhibit G: Regression of AU6 Action Units to Predicted Medal 
 
 
Exhibit H:  Regression of Joy to Race 
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Exhibit I: Regression of AU12 Action Units to Race 
 
 
Exhibit J: Regression of AU6 Action Units to Race 
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Exhibit K:  Regression of Joy to Gender 
 
 
Exhibit L: Regression of AU12 Action Units to Gender 
 
 
 
 
 
 
 
 
 
 
26.  
.  
Exhibit M: Regression of AU6 Action Units to Gender 
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